Phosphorylated ERK1/2 protein levels are closely associated with the fast fiber phenotypes in rat hindlimb skeletal muscles.
The relationship between the extracellular signal-regulated kinase 1 and 2 (ERK1/2), one of the mitogen-activated protein kinases (MAPKs), and mammalian skeletal muscle fiber phenotype is unclear. We looked at this relationship in three in vivo conditions in male Wistar rats. First, the levels of phosphorylated (active) ERK1/2 protein were closely associated with the fiber type composition of sedentary rat hindlimb muscles: highest in the superficial portion of the gastrocnemius (100% fast fibers), lower in the plantaris (~ 80% fast fibers), and lowest in the soleus (~ 15% fast fibers). Second, during growth, there was a gradual decrease in the percentage of fast fibers from 40% at 3 weeks to 1.5% at 65 weeks and a concomitant gradual decrease in the levels of phosphorylated ERK1/2 in the soleus muscle. Third, sciatic nerve denervation induced a significant decrease in the weight of both the soleus and plantaris, but a slow-to-fast fiber type shift and increase in phosphorylated ERK1/2 protein were observed only in the soleus. Although only a few fast and fast + slow hybrid fibers of the denervated soleus muscle reacted positively to the anti-phosphorylated ERK1/2 antibody by immuno-histochemical analysis, our results suggest that the phosphorylated form of ERK1/2 seems to be closely related to the fast fiber phenotype program. Further evidence for this relationship was provided by the observation that several slow fiber phenotype-specific proteins, i.e., Hsp72, Hsp60, and PGC-1, changed in the opposite direction of the levels of phosphorylated ERK1/2 protein.